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TOW TIMES OF SHRIMP TRAWLERS IN THE GULF OF MEXICO
(LOUISTANA AND TEXAS) AND ATLANTIC {(NORTH CAROLINA)
INSHORE WATERS 1987-1988
Zoula P. Zein—-Eldin, K. Neal Baxter, and Frank Patella
ABSTRACT
An examination of shrimping practices in both the Gulf of
Mexico and South Atlantic inshore waters suggests that major
changes will be required for fisherman in the Gulf of Mexico to
conform to practices required by TED regulations. Two-thirds to
three-fourths of all tows by Gulf of Mexico 1inshore shrimpers are
now longer than the 90 minute trawl limit, with tow time
increasing from early summer through the fall. Vessel length
varied with location, with vessels below 25 ft operating
primarily in inshore waters of lLouisiana.
The limited data suggest, however, that only minor
modifications may be required in the South Atlantic, where

- approximately 80% of all tows were within the 90 minute limit.

Close supervision may be required to ensure that shrimpers adhere

to requlations.
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INTRODUCTION

The Endangered Species Act of 1973 requires agencies of the
federal government to actively protect those species which are
declared endangered or threatened. Several marine turtles
including the Kemp's ridley (endangered), hawksbill and
leatherback (endangered), green (endangered in Florida and
threatened elsewhere), and the loggerhead (threatened) have been
so designated. The National Marine Fisheries Service (NMFS) has
been charged with the responsibility to protect and manage these
turtles in U. S. marine waters through a memorandum of
understanding with the U. S. Fish and Wildlife Service.

Mortality of marine turtles in offshore waters of the Gulf
of Mexico and South Atlantic oceans due to commercial shrimpers
has been estimated at 5,000-50,000 for loggerhead turtles and 500
to 5,000 for Kemps' ridley (Magnuson 1990; see also Henwood and
Stuntz 1987, Thompson 1988). Inshore mortality data are limited,
but preliminary numbers from the sea turtle stranding and salvage

network of NMFS in Miami (Marcel Duronsolet, personal

communication) show 20 marine turtles stranded in Louisiana
inshore waters and 296 in Texas inshore waters since June 1980.
NMFS has promulgated regulations which would protect the

species in U. S. waters, both offshore and inshore. In addition



to the use of turtle excluder devices (TEDs) offshore, NMFS ruled
that, effective May 1, 1990, trawling within inshore waters must
1) be limited to 90 minute tows for vessels less than 25 ft, or
2) that a TED must be present in each shrimp net.

During the two years prior to the implementation of the
regulations, the Galveston Laboratory of the NMFS conducted
special surveys of the inshore commercial shrimp fishery to
obtain base-line information on fishing practices in several
Louisiana and Texas bay systems. Although many data items were
collected, mean time per tow, the fregquency of tows less than 90
minutes and vessel length were of particular interest and will be
the only items discussed in this report.

METHODS

This report is based on data from inshore commercial shrimp
fishermen volunteering for detailed interviews conducted by NMFS
statistical agents. Interviews were obtained during June-
September 1987 and June-October 1988 on the Gulf of Mexico coast,
and August-October 1988 on the South Atlantic coast. The NMFS
agents were located in selected inshore ports and statistical
areas 1in each year, based on known distribution of inshore
shfimping effort. Agents within a port area interviewed randomly
selected shrimpers who volunteered information as they landed
their inshore catch. 1In 1987 agents were present in Houma, LA
(statistical area 14); Cameron, LA (area 17); Galveston, TX (area
18); Aransas Pass, TX (area 19); and Matagorda, TX (area 20). In

1988 agents were stationed in Houma and Golden Meadow, LA (area



14) ; Galveston, TX (area 18); Aransas Pass, TX (area 19) and
North Carolina. Because there had been inadequate volunteer
response from areas 16 and 17 during 1987, agents were not again
assigned to these areas and no data are available from them for
1988.

Shrimpers in inshore waters reported the statistical area
fished (logged on an appropriate area chart), vessel length and
gear, number of tows, time per tow, port of unlcading, catch data
(pounds and species), and fishing effort data (hours by day and
night). Both statistical data and summary monthly charts of tows
were prepared for Gulf of Mexico areas. North Caroclina fishermen
were interviewed only in August-October of 1988, and those
limited data, with towtimes and port of landing only, are
considered separately.

Statistical analyses were prepared with the use of SAS
programs for personal camputer, including tabulate and frequency
procedures (SAS® Institute Inc., 1985). Analyses of variance
(ANOVA) of the highly unbalanced tow data were performed using
SAS general linear models procedures (GLM). Although various
data transformations were tested, (conversion of tow durations to

natural logarithms, exponents and roots) to normalize both the

2

data and the residuals, maximum r° were obtained using

untransformed data.

The NMFS Statistical Branch has subdivided area 14 into

major and minor areas for analysis of commercial catch



statistics. These areal subdidivisions were retained for some
computerized statistical analyses of these tow duration data.

During this study fishermen reported use of two types of
nets: standard shrimp trawls of various sizes and butterfly nets.
- Butterfly nets as used in inshore waters of Louisiana are 'set'
in a given location for a period of time with the cod end raised
periodically to remove catch. Throughout this document 'tow' and
ttowtime! combine number and durations of both trawls and
butterfly sets. 'Trawl' and 'trawl time' refer specifically to
data obtained from fishermen using trawls as shrimping gear.
Means of tow and trawl times are expressed 1n minutes * one
standard deviation (SD).

RESULTS

Interviews were unegqually distributed between years and
months. About 61% of the interviews took place in 1987, and
these were divided almost equally between Louisiana and Texas
ports. In 1988, however, Texas interviews constituted almost 63%
of the total.

Results for the Gulf of Mexico are based on the total number
of combined trawls and sets of butterfly nets recorded for each
statistical subarea by month and year. A total of 13,395 tows,
12,787 trawls and 608 butterfly sets, were recorded from 4,455
trips (time of leaving dock to time to return). Of all tows,

8,159 (60.9%) were reported from 2,677 trips in 1987 and 5,236

(39.1%) from 1,778 trips in 1988 (Table 1, Fig. 1).



Tow Duration

Tow durations were frequently reported in 30 or 60 minute
interﬁals. Mean tow duration, years combined (min * 1 standard
deviation, SD) was 119.7 * 56.8 min (Table 1). The mean tow time
~of 113.5 + 58.3 min in 1987 differed significantly from the 129.4
+ 52.9 min 1in 1988 (t=-16.36, p=.0001). Individual tow
durations ranged from 10 to 720 min. In each year both median
and mode were 120 min.

Gear

Type of gear had a significant effect on tow time. A GLM
(ANOVA procedure for unbalanced data) with all tow data included
considered tow duration as function of gear, year, statistical
subareas and their interactions for those areas reporting both
gears, and with more than one butterfly set (Areas 12-15; Table
2) . Gear was the most significant single source of variation in
tow duration (F=330, p=0.0001), with gear*year interaction
contributing even more to the sums of squares and the variation
(F=350, p=0.0001). Years combined, butterfly sets wére
significantly longer (190.8 * 139.3 min) than trawls (110.6 *

44,9 min; t=14.11, p=0.0001). Mean tow duration varied

significantly with year within each gear subclass.

Butteffly Sets Occurrence of butterfly sets differed

significantly both with subarea and year. Of 608 butterfly sets,
568 (93.4%) were recorded from area 14, inshore coastal

Louisiana, the remaining 40 from areas 11 through 15. Use of



this gear was not reported from any Texas area. Butterfly sets
were reported in both years of the survey only from statistical
areas 12 and 14 (Table 3B). The number of reported sets doubled
between 1987 and 1988, although the number of interviewees using
this gear declined from 139 in 1987 to 120 in 1988. Of 139
butterfly shrimpers in 1987, 94 reported a single set (range 60-
720 min) as against only 26 of the 12O interviewed in 1988 (range
60-480 min). The 205 sets in 1987 represented only 3.9% of that
year's tows, but the 402 sets in 1988 constituted 15.4% of 2615
tows. Mean butterfly set times (TabIEISB) were 252.8 £ 173.5 min
in 1987 and 159.3 + 104.9 min in 1988 (t=7.10, p=.0001), with
subarea means ranging between 225 and 413 min in 1987 and 120 to
263 min in 1988.

Trawls Mean trawl times (all subareas included) were
109.9 * 46.8 min in 1987 and 126.9 + 45.1 in 1988 (t=-20.45,‘
p=0.0001) and ranged, by statistical area, between 105 and 166

min in 1987, and 103 to 157 min in 1988 (Table 3A, Fig. 2).

Frequency of Tows Less Than 90 Minutes

Regulations implemented in 1990 require the use of TEDs in
inshore waters when shrimpers trawl longer than 90 min. Of all
1987-1988 inshore trawls reported here, 35% of Gulf of Mexico
inshore trawls (41% in 1987, 26% in 1988) were reported to be 90
min or less (Table 4). Including both gears reduced the
percentage of shorter tows only slightly (34% overall: 40% in
1987, 25% 1in 1988; Table 4A). Differences both in mean trawl

time and in frequency of trawls less than 90 min (Fig. 3) may in



part reflect a change 1n sampling distribution between the two
yvears (Table 5; Fig. 1).

variation with Area and Year

The most tows both by number and by percentage were from
" Louisiana waters of area 14. About 63% (5131) of 8151 tows in
1987 were from that area as against 41% (2167 of 5236 tows) in
1988. Fewer trawls were recorded in 1988 from Texas area 19
(1582 in 1987 and 1241 in 1988; Table 5). Sampling was greatly
increased from Louisiana area 13, however, (112 tows in 1987 to
714 in 1988), and to a lesser extent Texas area 18 (780 in 1987
to 895 in 1988). As explained above, no data were obtained from
either area 16 or-area 17 in 1988.

A GIM procedure (ANOVA for unbalanced data) considered
tow duration as a function of gear, year, area, and their
interactions; only areas with data from both years and more than

10 tows were included (areas 12, 13, 14, 15, 18, 19, and 20;

Table 6A). The r°

value was low (0.2020), but mean duration
varied significantly with gear, subarea sampled, year,
year*subarea and gear*subarea interaction for combined gears
(pr>F=0.0001). Elimination of the gear component further reduced
r’ (0.1376). Mean duration for trawls alone yielded significant
components for subarea, year and subarea*year (p>F 0.0001).
Louisiana coastal waters of area 14 exhibited the most marked
differences in sampling and gear. In 1987, 60% (4747) of 7951
trawls were from that area as agalnst only 29% (1415) of 4834

trawls in 1988 (Fig. 1l). Butterfly sets were also moSt numerous



in that area. The 192 butterfly sets from area 14 in 1987
represented 4.0% of that year's area 14 tows, but the 376 sets
in 1988 constituted 20.9% of 1791 tows. Within this subarea, as
in the overall analysis, both mean towtime (both gears included)
and mean trawl times differed significantly between years (Tables
7A and 7B). The mean trawl time of 104.6 * 45.8 min, with the
25% quantile at 60 min in 1987, increased to 110.7 * 29.5 min in
1988 with the 25% quantile at 90 min (Table 2A, Fig. 4). There
was a concurrent change in frequency of trawls less than 90
minutes (Table 8). In 1987, 2179 of 4747 area 14 trawls (45.9%)
were less than 90 minutes, as against 517 of 1415 (36.5%) in 1988
(Fig. 5).

Because of the detailed areal divisions and the large number
of tows recorded, some analyses examined area 14 by subdivision.
Mean annual trawl times of 90 min or less were recorded from 6
areal subdivisions in 1987: 14.11, 14.25, 14.31, 14.32, 14.41,
and 14.43 (Table 7A). The 1660 trawls from these subdivisions
represented 34.7% of the 4787 trawls reported. In 1988 only

subareas 14.35 and 14.41 (168 trawls; 11.9% of 1415) recorded

mean trawl durations less than 90 min.

There were no trawls reported in 1988 from several minor
areas within statistical area 14 (Table 7A, Fig.4). The GIM

procedure for tows was therefore based on major subdivisions to

2

reduce the number of empty cells (Table 9A). The r® was slightly

less than that within the Gulf of Mexico as a whole (0.1863).

Mean tow duration differed significantly with area, year, and



vear*area interaction, but not with gear. A similar procedure

¢ of only 0.05 with significant F

for trawls alone ylelded an r
for year, area, and their interactions.

The variation in trawl duration between statistical areas
was readlily apparent when inshore trawls from Louisiana area 14
(Fig. 6) and Texas waters (Fig. 7) were compared by 30 minute
intervals. Shrimpers from both areas reported most trawls to be
120 min, but Louisiana shrimpers reported more than 29% of trawls
of 60 min, against 12 % in Texas waters. Conversely, Texas
shrimpers reported that almost 24% of trawls were 180 min as
contrasted to less than 10% of Louisiana inshore trawls.

Mean trawltime decreased significantly in area 18 (Galveston
Bay area) during 1988 as compared to 1987 (102.6 * 36.1 vs 132.1
+ 62.1), while increasing in both 13 (Mississippi delta) and 19
(Matagorda, TX; area 13:125.5 * 38.6 vs 136.5 * 41.9; area

19:106.3 * 43.0 vs 156.6 * 45.5).

Changes with Month

Sampling distribution also varied with month (Table 10).
Combining both years, most tows were recorded in June (3978),
followed by August (3510), September (3100), July (2410) and
October (839; sampled only in 1988). Tows less than 920 minutes
also followed this monthly pattern, while tows longer than 90
minutes were of approximately equal frequency in all months but
June and October (Table 11). Although mean towtime differed
between sampling months, median and mode were 120 min in all but

one of the 10 months. Quantile 25, however, was 90 min or less in



each month of 1987 as well as in June, 1988 but reached 120 min
in each of the remaining months of 1988. In July 1988 not only
did gquantile 25 reach 120 min but both median and mode were 180
min. Mean towtime of 154.8 + 49.0 (731 tows) in July 1988 was

the highest in any month (Appendix, Table 1).

Vvessel Length

Analysis of the data by vessel length revealed a marked
difference in distribution of fishing vessels by size between the
two most heavily fished areas: inshore Louisiana and inshore
Texas. Only 1% of those Texas shrimpers landing catch at docks
sampled by NMFS statistical agents were fishing from boats 25 ft
or less (Table 12A, Fig.8) vs 47% of Louisiana shrimpers (Table
12B). By far the highest percentage (60%) of Texas shrimpers

used vessels 38-50 ft, with 22% of Louisiana fisherman reporting
that size vessel.

North Carolina

Results from North Carolina differ sharply from those of the
Gulf of Mexico. Representing only 310 tows landed in the three
counties Cartaret (9), Hyde (27) and Pamlico (37), overall mean
towtime was 87 * 33.6 min (Table 13), with range from 45 to 180
min. Neither differences between months nor between two of the
ports of landing were statistically significant. Although the
mean 109.9 * 37.4 for Hyde (27) 1is higher, it is based on only 53
tows. More than 81 % of reported tows were less than 90 min
(Table 14), and tows longer than 90 minutes were more frequent in

the fall months of September and October (Fig. 9).
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DISCUSSION

There are several possible sources of error in analyses of
these survey data. Criteria for randomized statistical sampling
have not been met and responses by shrimpers were voluntary.
Further, numbers of interviews varied both between the two
primary coastal areas sampled (Louisiana and Texas) and the two
years. Local shrimping practices may have exaggerated variations
due to differences in numbers of interviews. For example,
ILouisiana shrimpers using butterfly nets may have reported only
the total time the net was in the water rather than each
retrieval of the cod end. Further, tow duration estimations by
informants tended to be in units of half or whole hours.

Examination of these data suggest that most Gulf of Mexico
inshore fishermen do not at present conform to practices that
would permit trawling without TEDs. Tow times are usually longer
than 90 minutes (a mode of 120 min, longer in some months).
Inshore vessels in Texas are beyond the 25 ft permitted for non-
TED fishing, but almost half the Louisiana vessels were below
this value. Thus, major changes in fishing practice may be
required for these shrimpers to conform to TED regulations.
Fewer modifications may be needed in the South Atlantic, if the
limited data from North Carolina is truly representative; Close

supervision may be required to ensure that shrimpers conform to

the regulations.
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SUMMARY

Interview data from Gulf of Mexico inshore shrimp
fishermen were collected during May through September,

1987 and June through October, 1988.

13,395 tows, consisting of 12,787 trawls and 608
butterfly net sets, from 4,455 trips were analyzed for

mean towtime and frequency of tows less than 90 min.

Overall the mean inshore trawltime Gulf wide was 116.3
min, 110 min in 1987 and 127 min in 1988, with ranges

from 10 to 720 min.

Butterfly sets were significantly longer than trawls,
191.3 min overall, 253 min in 1987 and 159 min in
1988. Butterfly sets occurred only in lLouisiana waters

and 96% were recorded from area 14.

Thirty-five per cent of all tows were less than 90 min, 41%

in 1987 and 26% in 1988.

There was a shift in sampling between years, with Louisiana
inshore areas contributing 4747 of 7951 trawls in 1987 but

only 1415 of 4834 trawls 1n 1988.

Louisiana shrimpers reported 45% of tows less than 90

minutes during 1987, but only 32% below this wvalue in 1988.

13
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11.

12.

Distribution of towtimes differed between Loulisiana and

Texas inshore waters. Both groups reported 120 min as most
fregquent tow time, but 60 min tows were second in frequency
in Louisiana. The second most frequent towtimé in Texas was

180 min.

Disregarding area, mean towtime differed both between years
and between months. Mean towtime was longest (155 min) in
July, 1988. When statistical area was included in the
analysils, annual differences were not statistically

significant.

Vessel lengths differed significantly between Texas and
Louisiana. Fewer than 1% of Texas inshore vessels landing
at commercial shrimp docks were less than 25 ft, as opposed
to 47% of those operating in Louisiana. The majority of
Texas shrimpers (61%) fished in vessels between 38 and 50

ft.

Very limited data from North Carolina showed a mean towtime

of 89 minutes for August-October 1988.

These data suggest that major changes in shrimping practices
will be required for Gulf of Mexico inshore shrimpers to

conform to proposed TED regulations.
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Sampling Frequency by Gear Type and Statistical Area

Gulf of Mexico Inshore Waters — — 1987 —1988 Combined
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Meaean Duration of Tows — Gear Combined
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FIG. 3

Frequency of Trawls Less or More Thanmn 90 Minutes
Gulf of Mexico inshore Waters — — 1987 — 88
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Frequency of Tows Less or More Than 90 Minutes
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FIG. ©

Frequency of Trawl Durations by 30 Minute Intervais
[ ouisiana Area 14 - - 19871968
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FIG. /7
Frequency of Tow Durations by 30 Minute Intervals
Texas Aveas 18-20 - - 1967-1988
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Fig. 8

Frequency of Shrimp Vessels in 12.5 Foot Intervals
Texas Inshore Waters 1987 — 1988
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FI1G. 9

Frequency of Shrimp Trawl Times Less Than 90 Minutes
North Carolina Ports — — Aug.—Oct. 1988

o0 -

40

— 20 1

PERCEN

20 -

August September October_

MONTH

Tow Time (min). [N <=90 Min [__1 >90 Min




TABLE 1
Sampling Distribution and Mean Tow Duration by Year--Gear Combined
Gulf of Mexico Inshore Waters 1987-1988

EESRCRETSEEETEREERLEREE [OERCTEEPELEE |
|YEAR | | | |
- oo b | |
| 1987 | No. | |
| | Tows | 8159
| |------- LR
|Mean |
| Time | |
| (min) | 113.47]
_______ B B
| St Dev | 58.29
....... S U SV
1988 No | |
, Tows | 5236
Y [upupeppa fommmm s
| |Mean |
| | Time |
| | (min) | 129.42
| [ Fmmmmmm -
| | St Dev | 52.88
| ------- X R N S SR ——
| All | No
Tows | 13395 |
- e - (GRREEEEEEEEE |
|Mean | |
| | Time | |
| | (min) | 119.71]
| e m e GRREREEEEETE |
| |St Dev | 56.77|
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TABLE 2
GIM --Tow Duration as a Function of Gear, Year, Subarea, Y*G, Y*S, 5%G

Tow Duration Untransformed
Subareas 12-15 Only

Class Level Information

Class Levels Values
YEAR 2 87 88
SUBAREA 43 12 13 14 15
GEAR 2 Trawl Butterfly
Number of observations in data set = 7889
Dependent Variable: TOW TIME (MIN)
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 12 6210311.315 517525.943 171.04 0.0
Errox 7876 23830960.238 3025.769
Corrected Total 7888 30041271.553
R-Square C.V. Root MSE TOW TIME (MIN)
Mean
0.206726 47 .09095 55.00699 116.810L15
Source DF Type IV SS Mean Square F Value Pr > F
YEAR 1 341918 .015 341918.015 113.00 0.0001
SUBAREA 3 516759.034 172253.011 56.93 0.0001
GEAR 1 998633.270 998633.270 330.04 0.0001
YEAR*SUBAREA 3 21307 .604 7102.535 2.35 0.0707
YEAR*GEAR 1 1060714.846 1060714 . 846 350.56 0.0001
SUBAREA*GEAR 3 325201.877 108400.626 35.83 0.0001
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TABLE 3A
sampling Distribution and Mean Duration of Trawls Only By Year
Gulf of Mexico Inshore Waters 1987-1988

E m W A EE B N Gy mm mr mr mr wr dm A ol e W NN AN A am mm Em wm wm wm o me ol e B B B W A SR SE ER ER B AR W NP N NS AR ER B B am wm oake BR W R SR am am mm o alk i R S W W W W o wm owr wh omd AR SE AR OER ER ORR RO oERoER R oEm R omoEmeom

i i Trawl Duration i
N COECEETETTPEPPRLLLS
} ! No.Trawls |  MAX I MIN I MEAN . sTD I
| ----------------------- LR EEL LR LR LR TR R Y $ormrmm e —v - fremmmar s Fmmmmm e i
YEAR ISUBAREA | ' ' ; |
--oeeeeoo eoceocas | ! | : i |
(87 141 i 0o | B N . -
| | ----------- e $---=-----scoan $-carmemema- Fremmm - oL EE RS I
| |12 { 8 | 300 | 60 | 165.70] 56 sol
i (ot T povmacomm———- $remmmmmceeen Fmmmm e Frmmm e |
| I13 ! 112 | 240 | 60 | 125.49] 38 62|
i ----------- e R L L L fommrmmcreoan $rermm e~ i |
114 | 4747 | 600 | 30 | 104.63 45 asi
EEEELEEELLE Fommmmmmm - #-----c-caen- f--—neermm——- pormmm—mm—aaa R el -I
115 : 126 | 240 | 60 | 134.03] 30.71
| R— b b L oot R |
116 { 37 | 210 | 60 | 123.24 | 38.59|
| R L fremommnnnnn- f-=mmecmucua= #ommmmeem— Foevwmmmmam R s !
| l17 } 26 | 180 | 20 | 105.77| 38.07]
5 AT oot e b bt R |
! 18 ! 780 | 360 | 30 | 132.05] 49.391
i ----------- frerarormnenn T —— Jormmmmam——- PP AR $-memermm———-
19 : 1582 | 300 | 15 | 106.28 ] 44 .44
I } ........... HRR R SRR R HR
| lzo ! 457 360 ] 10 | 116.89| 43 .69
| | ----------- $e--mmmmm e 4-e-ameccan~= $--mwmmmm——- - R s e
i 121 : 2 | 150 | 150 | 150.86| 00
| ----------- $recmam e~ e $-=----ccaneca- === S R el s bR I
ALl 1987  |ALL Trawls | 7951 | 600 | 10 | 109.861 46.84
i ----------- LR fmmmmmmmm—aa- o mcrecen- fm-emmmmenm—- $-wemramea—n- fommmmmmwemm- |
88 | SUBAREA | | | ' '
| T | | | | | |
i 11 ! 5 | 120 ! 120 ! 120.00! 0.00!
{ ! ----------- $oemommmmmmm- $Fmmmmmmmmunn. $o-memrman==- fmmmmmcmecena 4eo=-mmcasmcon- i
12 | 34 | 180 | 120 | 142.94 | 26.69
! { ----------- 4---cessmem- #-=—-mm——— -~ $emenmcmcaccu- foem e - ver - I
' 13 } 714 | 480 | 60 | 133.70] 3526
I ! ----------- e ommmmmm - +---vomm e~ $esemmn - e ;
114 ! 1415 | 512 | 12 | 110.67| 39.47
! || ----------- R et B Frermm e —aca- Frrm e $---veemmnn- -!
15 ! 50 | 180 | 120 | 144.00] 29.69
e b emnnnens. b I R b |
18 ! 895 | 240 | 30 | 102.61) 36.07)
i ----------- #---mvearonnn- $--~veccaren-- #-------ccam- droerem e —n—-. +-------—-f--|
19 ! 1241 | 300 | 60 | 156.58 | 45.47
g I ----------- R e $ecmmem e $--mmmemcen- L e $orem -
20 ! 480 | 260 | 60 | 130.75] 43,27
I } ----------- $--cemememm- e R ity 4----smemana~ oo
All 1988 jALL Trauls | 4836 | 512 | 12 | 126.94 45.11i
! ----------- $e=recnmrmna= R e mmm - ———— $re e #--c-vrmanaa- $--=-—cavmana "
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TABLE 3A
Sampling Distribution and Mean Duration of Trauls
1987-1988 Combined

i i Trawl Duration i
I ! No. Tows |  MAX | MIN | MEAN l  STD ‘
jTo T T mmmmmmmsmmmm—ee- $o-nevenmmna- #mmmmmmmm———- $--m-sermm=- #oommmmmm e it l
ITotal Tows |SUBAREA ' ' ' ! : '
| Rt | ! | | |
} 111 1 5 1 120 | 120 | 120.00| 0 ooj
l ot o e e LR R s TR frmm e ————— |
: i12 { 120 | 300 | 60 | 159.25] 50 ssi
L D R Formmmmem————- $ovmmmmmmmma f-vameamemman= Fommmemmrman ommmmmm -
I |
i i13 : 826 | 480 | 60 | 132.58] 35 32I
----------- R L A e L e el LR L LR Rt Al R
| 114 ! 6162 | 600 | 12 | 106.02] 44.53}
----------- L L R R R T SRR R R il b ey
115 | 176 | 240 | 60 | 136.90] 30.6?;
l ----------- R e SRR - mmnr o= |
i16 | 37 | 210 | 120 | 123.24) 38.59
L LT $omemmmmmaaa- 4--ccecceen=~ $mmmmmmm - fmmmmmmm—mae- $o----smrman-
] {
117 ; 2% ! 180 ! 20 | 105.77! 38.07
----------- R L L L T e e Y Ll
| 513  1ers | 360 ! 30 | 116.32! 45.23
i R e o ——m - $mmmmmmm———a- f--smmmmmm—- frrsnemnee—e #ommmmmmmmea- i
| 119 : 2823 | 300 | 15 | 128.39] 51 3?|
| ----------- Frmmmmmmmm—=- R PR #--mmrmmmm—- - 4o rrmmmmmm—a |
| 20 | 937 | 360 ] 10 | 123.99] AA oui
I ----------- R gommmmmem—a-- $--cenrmean- $-mvacrmnnn- R '
, 121 } 2 | 150 | 156 | 150.71] 0 oul
IALL 1987-88|Total Tows | 12787 | 600 | 10 | 116.32] 46.93!

—-‘-.------------------.-.-..-.q-.-.—-------.-.-.---.----'—.------------.—u*--ﬂ--------.--—ﬂﬂﬂ----------

18




TABLE 3B

Sampling Distribution and Mean Duration of Butterfly Sets by Year
Gulf of Mexico Inshore Waters 1987-1988
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TABLE 4

Frequency of Trawls Less Than or Greater Than 90 Minutes
Gulf of Mexico Inshore Waters 1987-1988

YEAR TOTAL
87| 88| BY TRAWL TIME

- S T T S S S oy

<=90 MIN 3223

4477 No. of Trawls

|
+
| | |
% All Trls| 25.21 | 9.81 | 35.01 §& All
$ <9 | 71.99 | 28.01 |
% Year | 40.53 | 25.94 |
--------- +--r--— e}
>90 MIN | 4730 | 3580 | 8310
$ All Trls| 36.99 | 28.00 | 64.99
% >90 | 56.92 | 43.08 |
% Year | 59.47 | 74.06 |
--------- -t - -
YEAR 7953 4834 12787
T ALL 62.20 37.80 100.00

TABLE 4A
Frequency of Tows Less Than or Greater Than 90 Minutes
Gulf of Mexico Inshore Waters 1987-1988

YEAR TOTAL
TOWTIME | 87] 88| BY TOW TIME
--------- L D
<=90 MIN | 3275 | 1314 | 4589 No. of Tows
% All Tows| 24.45 | 9.81 ) 34.26 % All
$ < 90 | 71.37 | 28.63 |
% Year | 40.14 | 25.10 |
--------- o e maaa}
>90 MIN | 4884 | 3922 | 8806
% All Tows| 36.46 | 29.28 | 65.74
3 >90 | 335.46 | 44.54 |
% Year | 59.86 | 74.90 |
————————— R R e
YEAR 8159 5236 13395
% ALL 60.91 39.09 100.00
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TABLE 5

Sampling Distribution of Trawls by Statistical Subarea
Gulf of Mexico Inshore Waters 1987-12388

I ] YEAR I |
| o TR | !
| ! 87 | 88 !Tntal Traulsi
e L L. [Total Treuls i
iTntal Trawls }No. Trawls ! 7951 | 4834 ] 12787 |
lemeaeemanann $ommmmmm $m-mmeneeann- LT Hmmemree e |
| SUBAREA { | | | ,
| e e e ceee e cm - | | | |
11 iHu. Trawls ! 0 ! 5 ! 5 |
| - Trauts Lot e b
, 1% Trawls | o | 10 ! 0.04
T fe-seosecnanecna R $mmmmeccren~ $ommmcmmeen.
12 INo. Trawls | 8 | 34 | 120
| - Traus L. Lo b
{ !% Trawls | 1.08] 0.70] 0.94
R ettt T S R - #rrmmmmem——e- 4mmememcccan- i
13 INo. Trawls | 112 | 74 | 826
| o Traute b Lo D2 |
i !% Trawls | 1.41] 14.77} 6.46}
! ------------- $--—mtmiececuaa fomemmmmmm—aa $ocemcccan- L LLLLLLEE |
14 INo. Trawls | 4747 | 1415 | 6162
o Trauts b L. | o
1% Trawls | 59.70] 29.27| 48.19
R LT fecmrmmm o $-mmmmmeeaenn N s Fmmmmmmm - i
I15 iNn. Trawls | 126 | 50 | 174 |
R e gommmmmm————- e
! 1% Trawls } 1.56] 1.03] 1.36I
i ------------- dommmmmmm e 4ecmemmmem—- fmmmmcmemaaa- T W —— |
16 INo. Trawls ! 37 | 0 | 37
| .. U H b mmaas |
| !% Trawls I 0.47] 0.00] 0.30/
IR A prmmemmaeanns bommmemamann S I
17 INo. Trauls : 26 | 0 | 26
| IOOTRRRRS R e N |
! % Trawls | 0.32) 0.00! n.zo!
i ------------- L L LR E TP fommmmmmcaen e $-mmmmemmma-- I
18 INo. Trawls | 780 | 895 | 1675 |
| o Trauts L L= L. |
i % Trawls | 9.80) 18.51! 13.10}
! ------------- e Ll bommememeanen $rmmmmmm e fmmmmmmmmea-- !
119 INo. Trawls | 1582 | 1241 | 2823 |
| .. e e e e |
| !% Trawls ] 19.90] 25.67] 22.08!
I ------------- poommmm e P S R i
20 . INo. Trauls : 457 | 480 | 937 |
I I -------------- N L LLLEE T $rrmmmmmmnea- mmmmmm——me -
1% Trawls } 5.78) .92/ 9.37
I ------------- A R M H I
21 INo. Trawls | 2 | 0 | 2
I S boememnnennns bommmmemnaee fommmmnenees I
1% Trawls ! 0.00, 0.00] 0.00
I ............. bommmmmannanns R bommmmnennn- R I
ALl Trawls INo. Trawls I 7951 | 4834 | 12787
| $ommmmemnee . fommmmmmnanns . I
H 1% ALl Trawls | 62.18] 37.82] 100.00]
Jemeorenennan- Frmmmmmmem———a- $o-eicieaanas $oecommenenn- fmmmmemmmaaa- +
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TABLE 6A

GLM --Tow Duration as Function of Gear, Year and Subarea

Areas 11, 16 , 17 and 21 Omitted

Class Levels Values

GEAR 2 butterfly trawl

YEAR 2 87 88

SUBAREA I'4 12 13 14 15 18 19 20

Nupber of observations in data set = 13326

Dependent Variable: TOW DURATION

Sum of Mean
Source OF Squares Square F Value Pr > F
Modet 18 B690758.945 482819.941 187.04 0.0
Error 13307 34350442.950 2581.381
Corrected Total 13325 430471201.895
R-Square C.V. Root MSE TOW DURATION
0.201917 42.44136 50.80730 119.71
Source DF Type 111 S§ Mean Square F Value Pr > F
YEAR 1 497262.546 497262.546 192.63 0.0001
GEAR 1 998633.270 998633.270 386.86 0.0001
SUBAREA 6 728886.699 121481.117 47 .06 0.0001
YEAR*GEAR 1 1060714 .846 1060714 .846 410.91 0.0001
YEAR*SUBAREA 6 1804568 .741 300761.457 116.51 0.0001
SUBAREA*GEAR 3 325201.877 108400.626 $1.99 0.0001
TABLE 6B

GLM--Trawls Only Year, Subarea and Interactions Y*S
General Linear Models Procedure
Class Level Information

Class Levelis Values
YEAR 2 87 88
SUBAREA 7 12 13 14 15 18 19 20

Number of observations in data set = 12719

Dependent Variable: TOW DURATION

Sum of Mean

Source DF Squares Square F Value Pr > F
Model 13 3861931.232 297071.633 155.92 0.0
Error 12705 24206168. 191 1905.247
Corrected Total 12718 28068099.424

R-Square C.V. Root MSE TOW DURATION

0.137591 37.52493 43.64914 116.32
Source DF Type 1V 8§ Mean Square F Value Pr > F
YEAR 1 14677.802 14677 .802 7.70 0.0055
SUBAREA 6 1239924 .588 206654 .098 108.47 0.0001
YEAR*SUBAREA 6 1804373.595 300728.932 157.84 0.0001
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TABLE 7 A
Sampling Distribution and Mean Tow Duration Trawls Only
Within Statistical Area 14 in 1987 and 1988

-*-.—----------'-*----------------—-----u‘*-—--------------lﬂ------‘---—--------—_------ﬂ*--

' ! YEAR | |
| et e oo oo mm e mmmnmnnnaas | |
! ! 87 } 88 | |
. | e e eaaaa N l |
} { Tow Time } Tow Time I !
| |TTTTTTeTToTsoososemEseseT Fommmmessee o s o e I |
i { | Mean i i Mean i i
lAREh ! No. Tows | Time(min) | No. Tows | Time(min) jTotal Trawls
' ----------------------- s R LN +---cemee-- A drerm - L ECE L TR R
14 : 17 | 102.23] o ! -- | 179 |
----------------------- L L A L e Rl LR R Rkttt

14.1 | 20 | 123.00] 94 | 131.49| 114

i ----------------------- DEEEE LR 4----eesn—n== e R R Ry $rr-—mmm-en-- +----eemam-

|14.11 : 434 | 89.29| 0 | -- ] 434 |
SORDPRRE R freemremmmn=- $mmmmmmm—emen $---mmemmm——- frmmmm ..o mmmmemmen -1
'14.12 ! 238 | 126.18! 45 | 158.67| 283

| ----------------------- R L AL ECEEE LS LR -eemmmmm - -~ R L q
|14.13 | 537 | 121.12} 166 | 116.20] 703

‘ ----------------------- LR L $rmmwamme—anu fommmm - #o--mmmmmem— - l
|1a.14 ! 105 | 115.71] 36 106.76] 139 i
| ----------------------- e LR LTS oo dommme - R R R R R i R R R R |
|14.15 | 29 | 142.76 | 5 | 112.00] 44 i
| ----------------------- L EEE L TR LR R $mmmmmmr e tmmmmmmm e —— |
I14.2 { 1 480.00] 0 | -- | 1

! ----------------------- LR LR LR AR EEEEEEEES e R o m—— L EEEE L R !
|14.21 : 213 | 96.20] o | -~ 213 i
l ----------------------- $ommmmmmme e -, fr----mamnee- Y s $rmmmmm - |
|14.22 { 259 | 118.61| 113 | 124.96| 372 i
| ----------------------- LR LR Sl o mr e e LR R R -~ 1
l14.23 ! 332 | 103.19] 271 | 97.12] 603 |
| ----------------------- LR R R R bt $-vememmmmaaa LR L #---mmmmanena ‘
|14.24 ! 54 | 113.33} 20 | 117.00] 74

[T TTmssmesmom-sssses e L e R $--mmmmemevaa o= emm——— t-mmmmm e dom -

11425 : 32 | 69.38) 41 | 93.66] 73

I ----------------------- R R AR X R R AT LR

|14.31 | 538 | 80.33] 0 | - 538 I
----------------------- R e TR EE L S EEE DA bbbl Sl bR hh it S i
14,32 | 305 | 88.38/ 7 120.00] 312 |
s R . eeenenn. e beeeeemnanes |
|14.33 : 43 | 124.19] 19 | 123.16! 62 |
----------------------- +------------+-*------y---+—-----------+---—--------+-----------—I
§14.34 ! 440 | 125.80] 258 | 133.14] 698 E
----------------------- L R L L L e e bl deliedede ettt
14.35 ! 183 | 121.64) Y 88.64 | 227

l ----------------------- AP EEEEL TR R LR LR LR RS s R l
14.36 : 67 | 142.391 41 | 111.95] 108 !
----------------------- T T e AL LCEEE S SEEEEE LR REEY
14.37 ! 135 | 101.78] 10 | 102.00} 145 i
----------------------- +-------------+—--—-—------+---------------+----—---------+-------------I
114.38 { 58 | 95.17] & ) 120.00| 62 |
i14.39 : 6 | 120.00] o | - 6 |
----------------------- R L L L Lt T A R e il el il
114.41 : 293 | 88.87] 126 | 66.77| 417 |
’ ----------------------- #e----ccoewn- -=--cccanenm-~ #--—crmcme—-- R L $remmmmmmaaan l
114,42 ! 188 | 94.95| 109 | 92.48] 297 |
i ----------------------- SR LR $r-mmmmnreca~ Frmmmm e~ $r-meccanenan R l
14.43 : 19 | 69.47) 0 | -- 19

I ----------------------- R LR R foemcmrree——a s LEELEEEEEREEE LR EEEEE LR L

114 .44 | 39 | 93.85] 0 | -- 39
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TABLE 7 B
Sampling Distribution and Mean Tow Duration -Butterfly Sets
Within Statistical Area 14 in 1987 and 1988

| | | i
: e
......................... +.-............-....,............._-.--_---u--—
I { Tow Time { Tow Time |
------------------------- #mmemeemmmsesecemo--eneoo- Total
| i i Mean i i Mean  (----=------- |
| | No. Sets | Time(min) | No. Sets | Time{min) ; No. Sets |
----------------------- -I!-------------+------------+------------+----«------—--+-r--—-----*----|
AREA | i i i |
i14.1 ! 0 ! -- ! 15 ! 152.00! 15 !
----------------------- R Ry T R e e Y L LR
114.12 : 8 | 105.00} 0 | -- | 8 !
J=mTTTo T mm-esesssm-smco--- LT R domrrmeerene $rrmwmenncnaa LR LR v,
i14.13 ! 8 | 225.00] o | -- 8 i
----------------------- e R Y b R R R Rt LR -
i14.14 : 1| 720.00) 0 | - 1
----------------------- R L Rl LR L L o bl DAL S
114.22 ! 5 | 180.00] o ! -- 5
----------------------- R L L L L R L L L Y EE LR
i14.23 | 6 | 210.00] 6 | 140.00] 12
----------------------- dmmmmmmee——-—f--ciucscmmeefommmmemceamcofemmmmeeme—eefencessem——ao ]
Im.zt. : 1 1 480.00! 0 ! o p ]
----------------------- R et ettt SEEEE L PR LT PEEEE PP TEET TEEER Sl
|14.25 | 8 | 90.00] o | -- | 8 I
----------------------- R L R L L i
114.32 : t 420.00} o | -- | 1
l ----------------------- frrmmmmmeanan domemmm e f--cvmeancaaa femcacacanana pomemmemm-——- i
!14.34 ! 27 | 140.00] 167 | 143.11] 194 l
----------------------- R L L L T R Y R R R R R D el
114.35 : 19 | 227.37) ° | 113.33] 28
I-r --------------------- $---cerecamna R R e 4-rerr e R et e R
!14.36 | 18 | 340.00! o | -- 18 L
L L T TP R L T R LT #-mmmmwreona- R LT 4mmmmmmmanaa- '
=14.3? ! 1M1 327.27] o | -- | 11 I
----------------------- LR R P R L L L Ll LR Rt Rl el
!14.33 : 21 | 260.00 | 0 | - | 21 !
114,41 ! 29 | 281.46| 144 | 181.94 | 173 i
----------------------- R L L L L R T R Ry R R R el L
14.42 ! 14 | 381.42] 35 | 125.14 | 49 !
----------------------- L R T L A LR R Y LRSS Rl
‘14.43 : T 300.00! o | - 1 }
----------------------- R Y LRl L R Rt LR L Rl Rl
1444 | T 210.00! 0 ! ) 14 !
e T r L $ommmmmm—a—a. fommmmm .- T R T o e ;
!rntal : 192 | 001 376 | -- | 568 |
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TABLE 8
Frequency of Tows Less than 90 Minutes

By Subdivisions of Area 14

1987-1988
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TABLE 9A
Tow Duration as Function of Major Area, Year, Gear and Interactions

General Linear Models Procedure

Class Levels Values

YEAR 2 87 88

AREA 5 14 14.1 14.2 14.3 14.4
GEAR 2 Trawl Butterfly

Number of observations in data set = 6730

Dependent Variable: Tow Duration

Sum of Mean
source DF Squares square F Value Pr > F
Model 6 4919360. 389 819893.398 256.62 0.0001
Error 6723 21479871.498 3194.983
Corrected Total 6729 26399231.887
R-Square C.V. Root MSE Mean Tow Duration
0.1863 50.1163 56.5242 112.79
Source DF Type III &S Mean Square F Value Pr > F
TOWTYPE 1 1347 .470 1347 .470 0.42 0.5161
YEAR 1 100799.596 100799.596 31.55 0.0001
MAJAREA 1 105583.268 105583.268 33.05 0.0001
YEAR*TOWTYPE 1 1031444 .064 1031444 .064 322.83 0.0001
MAJAREA*YEAR 1 49808 .001 49808 .001 15.59 0.0001
MAJAREA*TOWTYPE 1 349127.128 349127 .128 109.27 0.0001
TABLE 9B
Trawl Duration as Function of Year and Major Area
Area 14
Class Levels Values
YEAR 2 87 88
AREA > 14 14.1 14.2 14.3 14.4
Number of observations in data set = 6162
Dependent Variable: Trawl Duration
| Sum of Mean
Source | DF Squares Square F Value Pr > F
Model 8 614757.6248 76844 ,7031 40.74 0.0001
Error 6153 11605502.8166 1886.1536
Corrected Total 6161 12220260.4414%
R-Square C.V. Root MSE Mean Trawl Duration

0.050306 40.96543 43.42987 106.02




TABLE 10
Number of Tows by Year, Month and Statistical Area
Louisiana and Texas Inshore Waters 1987-1988

i

| |- == mme e |
| | No. Tows |
|----==mmmmmmee oo hoommmmomee |
b L
187 | 8614 |
-=---omommmm e t----------- |
|88 | 5236 |
| === to----emmm e |
| Total Tows | 13850 |
| === to---mmoe-oo- I
| MONTH | |
| === mmmmmm e e - | |
| MAY I 13 |
|---=-=mmmmmm e Fommmm oo I
| JUNE. | 3978 |
|-----rmmmm e tommmmmmmo oo I
| JULY | 2410 |
| ~=---mommmmemem oo #oommmm-m--e |
| AUGUST | 3510 |
| === toomrm |
| SEPTEMBER | 3100 |
| === meemmmmm e Linintaiieidl i
| OCTOBER | 839 |
| == mmmmm e Fo----m-ooo - I
| Total Tows | 13850 |

s wer ma Sk SN W S S WE W Wi nkh i B BN BN WS BN W BN B W W W T S o e s e el A O O B A
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| TABLE 11
Frequency of Tows Less than 90 Minutes by Month

Louisiana and Texas Inshore Waters 1987-1988

MONTH
|MAY | JUNE - | JULY |AUGUST |SEPT | OCT |
Total
--------- s R s e e it el e e &
<=90 MIN | 6 | 1701 | 751 | 1128 | 874 | 155 |
4615
% Total | 0.04 ] 12.28 | 5.42 | 8.14 | 6.31 | 1.12 |
33.32
% All<=90| 0.13 | 36.86 | 16.27 | 24.44 | 18.94 | 3.36 |
% by Mon | 46.15 | 42.76 | 31.16 | 32.14 | 28.19 | 18.47 |
————————— e e R S R e St e
> 90 MIN | 7 | 2277 | 1659 | 2382 | 2226 | 684 |
9235
| % Total | 0.05 | 16.44 | 11.98 | 17.20 | 16.07 | 4.94 |
66 .68
- % A11>90 | 0.08 | 24.66 | 17.96 | 25.79 | 24.10 | 7.41 |
¥t by Mon | 53.85 | 57.24 | 68.84 ] 67.86 | 71.81 | 8l1l.53 |
--------- R e e . L T TP
Total 13 3978 2410 3510 3100 839
13850
0.09 28.72 17 .40 25.34 22 .38 6.006
100.00
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Texas Inshore Waters 1987-1988

Vessel Length

(Ft)
Frequency
Percent
Row Pct
Col Pct

- iy e W A A % R OE SE =S

TABLE 12 A
Frequency of Vessels by 12.5 ft Intervals

Statistical Areas

18|

0.46
40.00
1.41

29

19| 20
-------- R T T
| 11 | 4 |
| 0.51 | 0.18 |
| 44.00 | 16.00 |
| 1.20 | 0.74 |
Fommmmm - R s +
| 398 | 197 |
| 18.37 | 9.09 |
| 48.83 | 24.17 |
| 43.36 | 36.35 |
e R +
! 499 | 339 |
| 23.03 | 15.64 |
| 38.36 | 26.06 |
| 54.36 | 62.55 |
- —-- il +
| 10 | 2 |
| 0.46 | 0.09 |
| 38.46 | 7.69 |
| 1.09 | 0.37 |
S T +
918 542
42.36  25.01

Total



TABLE 12 B
Frequency of Vessels by 12.5 ft Intervals
Louisiana Inshore Waters 1987-1988

VESSEL LENGTH

(FT)

Frequency |

Percent | SUBDIVISONS OF AREA 14

Row Pct |

Col Pect | 0} 1] 2| 3| 4| Total

----------- e e s bt R T

<=25 ft | 1 | 135 | 193 | 167 | 213 | 709
| 0.07 | 8.89 | 12.71 | 11.00 | 14.03 | 46.71
| 0.14 | 19.04 | 27.22 | 23.55 | 30.04 |
| 1.79 | 37.29 | 62.06 | 32.18 | 78.89 |

----------- e ek b s s 3

26 thru 37 | 12 | 103 | 67 | 201 | 45 | 428
| 0.79 | 6.79 | 4.41 | 13.24 | 2.96 | 28.19
| 2.80 ] 24.07 |} 15.65 | 46.96 | 10.51 |
| 21.43 | 28.45 | 21.54 | 38.73 | 16.67 |

----------- et e ity (el e sty ahl il o

38-50 ft | 34 | 110 | 49 | 133 | 12 | 338
| 2.24 | 7.25 | 3.23 | 8.76 | 0.79 | 22.27
| 10.06 | 32.54 | 14.50 | 39.35 | 3.55 |
| 60.71 | 30.39 | 15.76 | 25.63 | 4.44 |

----------- R ek st S s

>50 ft | 9 | 14 | 2 | 18 | 0 | 43
| 0.59 | 0.92 | 0.13 | 1.19 | 0.00 | 2.83
| 20.93 | 32.56 | 4.65 | 41.86 | 0.00 |
| 16.07 | 3.87 | 0.64 | 3.47 | 0.00 |

----------- 2 gt B i e bl e e iy sl Sty 5

Total 56 362 311 519 270 1518
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TABLE 14
Frequency of Shrimp Tows Less
Than 90 Minutes--Aug.-Oct. 1988

-_—oer e wr Ty Ee e e e ek e B R R el EE A B R S - W R B I W W I A SR e AEE TN R B B G By A A aal B S S T B S A B S . e e

| Tow Time (min) |
L e CELLEIEED |
| <= 90 min | >90 min |
== R ISREEELEEE |
| Number | Percent | Number | Percent |
|---------~-- e s L |
| 252 l 81.3 | 58 | 18.7 |

HEE G g A I I A I I S S W S Oy e o e wr wy ek ey o ey e e ey e e wr e e B A A A O S Y N O S R G G A P S B A S e S A
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APPENDIX
Table 1

Mean Tow Duration by Year, Month and Statistical Area
Louisiana and Texas Inshore Waters 1987-1988

'h“-***-t--*‘_***'h**--------------------------------h----ﬁ*---‘-ﬁ---nﬁ'ﬁ*i---------------

i i SUBAREA i
! | 11 i 12 !
I ! -------------------------------------- e e r e T r e .- |
- ! TOW DURATION } TOW DURATION !
S e m e r e T EE——. . ———— = - |
I iHean antimei i iHean Tnutime!
i No. Tows | (min) | Std. Dev. | No. Tows ; (min) |
----------------------- +--------—---+--ﬂ-—---—u--+------------+------------+------------i
YEAR l I i | I
....................... | | | | | |
87 | 1 | 300.00! 0.00 | 88 | 168.07,
----------------------- L bt SE L L Lt SRS EE S S h et At L L L
88 | 5 | 120.00! 0.00 | 44 ! 137.73i
----------------------- +-”-------—-+------------+------------+------------+-------—-----i
Total Tows ! 6 | 150.00| 73.481 132 | 157.95|
----------------------- T T T LT T e R T T T S L L E
MONTH | | | | |
----------------------- L S .
MAY | 0 " T T "
----------------------- R R T L e A N S LR
JUNE | 0 | -~ | - 20 | 1zu.ﬂu|
----------------------- +--------------+---—--—-----+------------+------------+-------—----I
JULY | 1 300.00] -- | 21 | 212.86|
----------------------- +----------—--+------------+------------+------------+------------l
AUGUST | 5 | 120.00} 0.00, 60 | 158.un|
e e e . N bomnmmemnnn- . R i
| SEPTEMBER | o ! - -~ 7 | 120.00I
I ----------------------- R T LT R #cocmmrenancaa $rermnccnn——— |
OCTOBER ! ¢ | -~ -- | 24 | 152.50I
----------------------- +------------+------------+------------+---------------+------------|
iTotal Tows | 6 | 150.00] 73.48] 132 | 157.954

ok B B W B O B T W N B BN BN B B S BN G B B B B B B B B B T B W WS B WS B W B B W O T T B T B S O B e B o B e mm v owr wle ook O O A B A B WO R A EE R R e e wr e W W am Ww
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RPPENDIX
Table 1 (Cont. 1)

Mean Tow Duration by Year, Month and Statistical Area
{ouisiana and Texas Inshore Waters 1987-1988

------------'-------a—'#-----—----------—--------ﬁm—-—-hﬂn.----i-------------------------#--—--

i | SUBAREA i
| A R |
| | L 52 | 14 |
: CEEEETEEEREE : TOW DURATION leccceeeeeas |
' L TOW DURATION]-----------=--mcom--evncmccacomnnnnnm- TOW DURATION
| e | Mean Towtime!  j-eeeem-o---- |
| | | | - | |
| 1 Std. Dev. | No. Tows | (min) i Std. Dev. | No. Towus |
SRS EEEELEEEEE S ik R LR e R e f-cmamrmm———- R |
IYEAR | ) | | { l
S | | | | | |
|87 ! 58.17 112 ! 125.49! 38.62! 5018 |
----------------------- +------------+------------+------------+------------+-------—----i
88 { 25.32] 730 ! 136.52] 41.91| 1791.00I
----------------------- T S e e T R R DR S il e it
Total Tows { 51.61} 842 | 135.05, 41.63] 6809.00
I ----------------------- e f-wum .- F---ceccmn==- femmer e forommmmm -
MONTH | | I l l
R | | | | | |
o e e e
I ----------------------- formemmmmma R E Y R R Fro--csmemn $r-mmememmn- E
JUNE ! o 91 | 138.30] 63.67, 2120.00
! ----------------------- N LR LR e f--ceemmm—-- R RS 4--cccnaemem.~ l
JULY { 44 .40 243 | 145.68| 35.56) 689.00
B bR L Ll b fmmmmmmmemmm- e LT $rmmmmmceean- $e-wmmmmmm——a demrrmmm—amaa i
AUGUST : 56.83; 161 | 134.35] 51.40| 1985.00
! ----------------------- e $r-memmmm--- 4-—cemmme——- pormmm—m——ca- S I
1 SEPTEMBER | 0.00] 269 | 127.81| 31.41] 17&5.oo|
----------------------- +r-----------+------------+-------*----+------------+--»-------—-I
OCTOBER : 26.42| 78 | 124.62, 25.16| zro.oul
----------------------- +------------+-----*~----~+------------+------------+------------I
[Total Tows | 51.61] 842 | 135.05 41.63] 6809.00}

.-.-----*-'------*----—--h--------‘*lﬂlﬁ-----ﬂ.-------lﬁl.‘-------ﬁr----—------.----------*ﬂ--------ﬁ
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APPEND IX
Table 1 (Cont. 3)
Mean ToW Duration by Year, Month and Statistical Area
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Louisiana and Texas Inshore Waters 1987-1988
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APPENDIX
Table 1 (cont.4)
Mean Touw Duration by Year, Month and Statistical Area
Lauisiana and Texas Inshore Waters 1987-1988

----------‘-------ﬁ---—-—----#—---------*--—-------—-------ﬂ---—-------*-—--—----i*"-------

| i SUBAREA i
T PR I PP
! | i 18 | I
| I L 9
, EREEETEREETE | TOW DURATION R AR |
i lrau DURATIGN| -------------------------------------- TOW DURATIDHI
T R | iﬂean Tnutimei ------------ |
Std. Dev. No. Tows {min) tda. Dev. No. Tows
i I d | | - ! Std | |
| ----------------------- o e, $romm e —e—a f-=--svemmn=- v - +---rremme—a- '
YEAR | | | | |
i | | | | | |
187 ! u.ou! 796 | 132.05! 49 55! 1642 |
i ----------------------- ===, T LT $eemmmmm . R L LT #mmmm e :
laa ! -- 1 895 | 102.61] 36.071 1241 i
- omesssssesscoo-e- R L t-c--crramna- R e m - 4ommmmmmmmcea I
Total Tows ! 0.00| 1691 | 116.47] 45.38] 2883 i
----------------------- L Y L R LR Lkt il Sl il
HONTK | i | | | |
....................... !
EMAY ! -- 1 13 ! 103 35! 19.31! .
| ----------------------- e R T e #--ummmmmmcaa e - $mrmmemmm— e
| JUNE : -- 392 | 100.14) 30.58| 578 |
....................... - SUR S USR-S U SR
| uLy : 0.00] 288 | 98.68| 39.36 805 |
DO R R R HE bememmnens |
IAUGUST ! -- 516 | 118.97| 47.22] 642 |
e HER HE HRR . b I
!SEPTEHBER | -~ 334 | 145 .64 | 51.01] 665 |
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Table 1 (Cont. 5)
Mean Tow Duration by Year, Month and Statistical Area
Louisiana and Texas Inshore Waters 1987-1988
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APPENDIX
Table 2
Sampling Distribution and Mean Tow Duration Gear Combined
1987-1988 Combined
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